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FOCT 32974.4—2023

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBsuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH AxkuuoHepHbiM oblecTtBom «Bakyymmaw» (AO «Bakyymmalu») n ®egepanbHbim
rocyaapCTBeHHbIM OOKETHbIM yyYpexaeHuem «POCCMICKMIA MHCTUTYT cTangaptusauum» (PreY «MHetuTyT
cTaH4apTM3auMmn» ) Ha 0CHOBE 0hMLManbHOTo NepeBoaa Ha PYCCKUIA A3blK aHIMOA3bIYHOW BEPCUKM YKA3aHHOTO
B NyHKTe 5 cTaHgapTa, koTopbli BbinonHeH AQC «Bakyymmalu»

2 BHECEH MexrocyaapcTBeHHbIM TEXHUHECKUM KOMUTETOM MO cTaHgapTtusaumm MTK 249 «BakyymHas
TexHUKa»

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHgapTu3auun, MeTponornm u ceptudukaymm
(npoTokon ot 28 urona 2023 r. Ne 163-11)

3a NMPUHATKE NporosiocoBanu:

KpaTtkoe HanmeHoBaHue cTpaHbl Kopg cTpaHb! CokpalleHHOe HauMeHOBaHWe HaUMOHAaNLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusauumn
Benapycb BY locctanpapt Pecnybnukn Benapycs
Kupruansa KG Kblprelactangapt
Poccua RU Poccranpapt
TagKukncTaH TJ TamkukcTaHgapT
YabekncTaH Uz YactaHgapt

4 TMpukazom PegepanbHOro areHTCTBa No TEXHUYECKOMY PErynMpoBaHuIo U MeTpororim ot 29 ceHTabps
2023 r. Ne 1005-cTt mexrocygapctBeHHblin ctaHgapT TOCT 32974.4—2023 (ISO 21360-4:2018) BeefeH B
OelcTBMe B Ka4ecTBe HauMoHanbHOro ctaHgapta Poccuickoin Gepepaunn ¢ 1 gekadpsa 2023 T.

5 Hactoawwi cTaHgapT aBnseTcs MoaMULMPOBaHHbLIM MO OTHOLLEHWHO K MEXAYHapOAHOMY CTaHAapTy
ISO 21360-4:2018 «BakyymHas TexHonorusa. CTaH4apTHbIE METOAbLI U3MEPEHUS XapakTEPUCTUK BaKyyMHbIX
HacocoB. YacTb 4. TypbomonekynapHble BakyyMHble Hacockl» («Vacuum technology — Standard methods for
measuring vacuum-pump performance — Part 4: Turbomolecular vacuum pumps», MOD) nyTem BKNOYeHUS
OOMOMHUTENLHOTO pasaena, KoTopbli BbIAENEH B TEKCTE KYPCUBOM.

CeefeHvs 0 COOTBETCTBUM CChINMOYHBIX MEXIOCYAapPCTBEHHbIX CTaHAapPTOB MEXAYHapoaHbIM cTaH4ap-
TaM, UCMOMb30BaHHBIM B KA4YE€CTBE CChIMOYHbIX B NMPUMEHEHHOM MEeXOyHapodHOM cTaHdapTe, NpuBeOeHbl B
JononHuTensHOM npunoxeHun JA

6 B3SAMEH rOCT 33518—2015

MHppopmayus o seeedeHuu e delicmeaue (npekpawjeHuu delicmeusi) Hacmosweao cmaHdapma u u3mMe-
HeHUU K HeMy Ha meppumopul ykasaHHbIX 8bilie eocydapcme nybnukyemcs 8 ykazamensx HayUuOHanbHbIX
cmaHOapmos, uzdasgaembix 8 Imux aocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmey-
HOWUX HayUoHanbHbIx opeaHo8 no cmaHdapmusayuu.

B cnyyae nepecmMompa, UsMeHeHUs Uil OmMeHb! Hacmosiueao cmaHdapma coomeemcmeytowlasi uH-
copmayus 6ydem onybnukoeaHa Ha oghuyuansHoOM UHmMepHem-calime MexzocydapcmeeHHo20 cogema o
cmaHdapmu3ayuu, Memponoauu U cepmughuxkayuu 8 kamanoze «MexzaocydapcmeeHHbie cmaHdapmbl»

© 1S0, 2018
© Odhopmnenue. PIBY «MHcTUTYT cTaHgapTudayuny», 2023

B Poccuiickoin ®enepaummn HacTOALWMWIA CTaHAaPT HE MOXKET BbiTb MONMHOCTLIO UMK
YacTUYHO BOCMNPOU3BEAEH, TUPAXKMPOBAH U pacnpoCcTpaHeH B KaYecTse ouumnansHOro
nanaHusl bes paspelleHna OegepansHOro areHTCTBa N0 TEXHUYECKOMY PETYNUPOBAHUID
W MeTpONnorun
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BeegeHue

HacTosilumin ctaHgapT onpefensieT cTaHAapTHele MEeToAbl M3MepeHUs pabounx xapakTepucTuk Typbo-
MOIEKYMAPHLIX BaKyYMHbIX HACOCOB U AononHsaeT nonoxeHna FOCT 32974.1, B KOTOpoM NpuBedeHsbl oblimne
onuMcaHus namepeHns pabodnx XxapakTepucTMK BaKyyMHbIX HACOCOB.

lMpuBeneHHbIe B HACTOALLEM cTaHAapTe MeTOoAbl LUMPOKO MCMOMb3YIOTCA COrMacHo AeWCTBYHOLLUM
HaUWOHaNbHbLIM U MeXAyHapoaHblM cTaHAapTaM. Llenb HacToswero ctaHgapta — npeacTaBuTb nNpumMe-
HAeMble Ha OaHHbIA MOMEHT METOAbI M3MEepPEeHUs XapakTepPUCTUK BaKyyMHbIX TYpBOMONeKynapHbIX HACOCOB.
HacTosAwuin ctaHaapT MMEeT NPUOPUTET B CNy4Yae BO3HWKHOBEHUA npoTusopeunin ¢ FOCT 32974.1.

v
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FOCT 32974.4—2023
(1ISO 21360-4:2018)

M E X IO CVYOdAUPGCTUBEHHBbB # C TAHIOAPT

BakyyMHasi TexHomnorus
CTAHOAPTHbIE METOAbl MBMEPEHWUA XAPAKTEPUCTUK BAKYYMHbIX HACOCOB
Yactb 4
Typ6oMonekynsipHble BakyyMHbIe HAcoChl

Vacuum technology. Standard methods for measuring vacuum pump performance.
Part 4. Turbomolecular vacuum pumps

Oarta BeegeHna — 2023—12—01

1 ObnacTtb NnpumMeHeHuA

Hactosiwmin ctangapTt coBmectHo ¢ FOCT 32974.1 ycTaHaBnvBaeT METOAbl U3MEPEHUS XapaKTepUCTHK
TypBOMOneKkynsipHbIX BaKyyMHbIX HACOCOB, PACNPOCTPaHSIETCS HA BCE TWUMbI U pa3mepbl TYpBOMOneKynsipHbIX
BaKyyMHbIX HACOCOB:

- C MEXaHWYECKUMW UM MarHUTHBIMW NOALUUMHUKAMM;

- ¢ unun 6e3 oNONHUTENBHOM(bIX) MONEKYNSPHOM(bIX) CTYNEHU(en) N ApYrMx OTKavyHbIX CTyMNeHeld Ha
Bany;

- OOHWMM WIN HECKOMbKUMM BMNYCKHLIMW OTBEPCTUSMMU.

TypGomonekynsipHele BakyyMHble HAcOChl NoAAepXuBarTCs opBakyyMHbIMWU HAcOCaMK, UX NPOU3BO-
AWUTENLHOCTb HEe MOXeT ObiTb MOMHOCTBLI onpefeneHa KpWMBOW BbICTPOThl AeicTBus. [pousBoanMTEnLHOCTD
3aBUCUT OT NPUBOLA W BbIMYCKHOTO AaBneHus TypboMonekynsapHOro BakyymMHOro Hacoca.

XapakTepucTUKM JONOMHAET creayowas nHhopMaumns:

- [laHHblE O NPOW3BOAMTENBHOCTU W BbIMYCKHOM AABNEHUU TYpBoMOneKkynsipHOro BakyyMHOro Hacoca;

- KPMBas CTEMEHW CxKaTUs (CTeneHb CKaTUSA B 3aBUCMMOCTM OT BbIMYCKHOIO AaBneHus Typbomonekynsp-
HOTO BaKyyMHOr0 Hacoca).

2 HopmaTuBHbIe CCbINKK

B HacTosilleM cTangapTe MCNONb30BaHa HOPMAaTUBHAS CChINKa Ha CNeayloLl Uil MeXrocyaapCTBEHHEINA
cTaHgapT:

FOCT 32974.1—2023 BakyymHana TexHonorusa. CtaHAapTHbIE METO4bl M3MEPEHUsA XapaKTepUCcTUK
BakyyMHbIx HacocoB. Hactb 1. O6Lyme nonoxeHus

MpumeyaHue — [pu NONB30OBAHUM HACTOALLMM CTAHAAPTOM LIENEecoobpa3Ho NpoBepuTs AEWCTBUE CChINoY-
HbIX CTAHAAPTOB U KNAccMUKATOPOB Ha OMULIMATNIBEHOM UHTEpPHET-canTe MexrocyaapcTBeHHOro COBETA Mo CTaHaapTH-
3aUMu, METpONOTMU 1 cepTUdUKaLmMn (www.easc.by) Wnu no ykasaTensm HauMoOHanbHbIX CTaHOAPTOB, M3OaBaeMbiM B
rocyfapcTBax, yKazaHHbIX B NPeaUCIIOBUM, UINW Ha O0hULIMATIbHBIX CAATax COOTBETCTBYOLLMX HALMOHAMNBHEIX OPraHoB Mo
cTaHaaptuaauun. Ecnv Ha 4oKyMEHT AaHa HEAATUPOBAHHAS CChINKa, TO CNEeAYeT UCMNOMb30BaTL JOKYMEHT, 4ENCTBYIOLLMIA
Ha TEKYLLMA MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEFO U3MeHeHWin. Ecnm 3ameHeH CCbINoYHbIN JOKYMEHT, HA KOTOPbIN
[aHa 0aTupoBaHHAasl CChiNka, TO CnefdyeT MCMOoNb30BaTh YKazaHHYH BEpPCUID 3TOro AokymeHTa. Ecnv nocne npuHsaTvs
HACTOSLLEro CTaHAapTa B CCbIMOYHLIA AOKYMEHT, HA KOTOPbLIA [i@Ha CChifka, BHECEHO M3MEHEHWE, 3aTparvBatollee no-
MoXeHWe, Ha KOTOpoe JaHa CChiNka, TO ATO NONoXKeHWe npuMeHseTcs 6es yyeta AaHHOrO uaMeHeHusi. Ecniv coblnmouqHbIi
LOKYMEHT OTMeHeH 6e3 3ameHbl, To NONoXeHWe, B KOTOPOM [aHa CChifKa Ha Hero, MpMMEHSAETCA B YacTu, He 3aTparu-
BalOLLeid 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosflweM cTaHgapTe npuMmeHeHbl TepMuHbl No FOCT 32974.1, a Takke cregyoliMe TEPMUHLI C CO-
OTBETCTBYIOLLUMMW ONpeaeneHnsMu:

3.1 Hanbonbwee BLINYCKHOE AaBneHue p, (critical backing pressure p.): MakcumansHoe aasnexue
P5 Ha BbIXofe, KOTOpPOe BAKyyMHbLIA HACOC W NPUBOAHOE YCTPOWCTBO MOTYT BblAEPXKaTb NpW HernpepbIBHOK
pabote 6e3 nospexaeHnid NN Neperpyaku, NP KOTOPOM HAcOC UMEET CTeneHb cxXatusa ps/p, > 10, a nogaya
NpPOAYBOYHOTO raza OTCYTCTBYET.

MpumeyvyaHuna

1 p, — nHavbonbluee BNyckHoe AaBneHue Ha Bxoge. YacToTta BpalyeHns TypboMonekynapHoro BakyyMHOro Haco-
ca MOXeT BbITb MeHbLUEN B 3TON paboyel Touke. 3HaYeHne p, 3aBUCUT OT YacTOThbl BpaLUEHWA 1 TUna rasa. ITu JaHHbIe
A0MKHbI BbITh yKadaHbl BMECTE CO 3Ha4YEHNEM .

2 MamepeHne ¢ NpoayBOYHbIM rasoM AaeT pasHble peaynbTaThl (MpU nepekadke Nerkux ra3oB Ha BXo4e WCNonb30-
BaHWe TAXKENoro NPoAyBOYHOrO rasa byaer BNuATh Ha 3HaYeHne HanbonbLUIEro BeiNYCKHOMO AasneHus p.). Moatomy notok
NPOAYBOYHOrO ra3a A0MKeH ObITe paBeH HymMio.

3.2 makcumanbHaa NPoN3BOAUTENLHOCTb Q... (Maximum throughput Q. ,,): MakcumanbHbIA Mo-
TOK ra3a, KOTOpbIi MOXET OTKa4yMBaTbCHA NPOAOIIKUTENBHOE Bpemsa 6e3 NoBpeXxaeHWs Unu BbIXO4a U3 CTPos
Hacoca.

MpumevaHna

1 Bulpaxaetcs B Ma - n/c, m6ap - n/c, M3 - MNa/c, MM pT.CT. - N/C UNK cTaHAapTHBIX CM3/MIH (scem).

2 OrpaHnuynBalLWKMiA NapamMeTp 3aBUCWT OT KOHCTPYKUMK Hacoca. B GonbLUMHCTBE CriyyaeB 3TO MakcMManbHas
TeMneparypa Ha onpefeneHHoM ydacTke. 3HadeHune Q.. 3aBUCWT, HaNpUMep, oT Nnepeka4msaemMoro rasa, cnonb3yemo-
ro hopBaKyyMHOro Hacoca, 4acToThl BpalleHUs 1 YCNoBuiA oxnaxaeHus. Ecnu Q, ., BeipaxeHo B [Ma - n/c unu mdap - n/c,
m3 - Ma/c unu MM pT.CcT. - N/c, TorAa TeMnepaTypa U3MEepUTENBHON KamMepbl JoMMkHa ObiTh 3athUKCUPOBaHa, MOCKOMBKY 3T0

3Ha4YeHWe 3aBUCUT OT TEMNEPATYPbI ra3a. 310 He pacnpocTpaHAeTCA Ha 3Ha4YeHne Qmax, YKa3aHHOE B scCm.

3.3 6bicTpoTa geicTBMA q\, (volume flow rate q,)):

_av
W= (1)

roe V. — obbem;
t — Bpewms.

Mpumep — B F'OCT 32974.1 6bicmpoma delicmeuss — 3mo ob6keM 2aza e edUHUUY epeMeHU, Komopbli
npu cmaHAapmHbIX YC/I0BUAX @blIMekaem U3 usMepumensHol KaMephkl Yepe3 omeaepcmue anyckHo20 ¢hnaHuya
Hacoca.

MpumeyaHnsa

1 Ha npaktuke BbiCTpOTY AEMCTBUA Hacoca Ana AaHHOro rasa yCnoBHO MPUHMMAlOT PaBHOW OTHOLLEHMWIO NPOn3BO-
AWMTEeNBHOCTW Hacoca ANS OaHHOro rasa K paBHOBECHOMY AABMEHWD B M3MepuTenbHON kamepe. EQMHMLBI naMepeHus,
MPUHATLIE AN BLICTPOTE! AENCTBUA, — MS/4 unu n/c.

2 BmecTo TepMuHa «ObicTpoTa AEACTBUA» YACTO UCMNOMb3YIOT TEPMUH «CKOPOCTL OTKa4Kku» W cumeon «S» [1].

3.4 npepenbHoe ocTato4Hoe AaeneHue (ultimate pressure): MUHUManbHOE 3HAYEHUE, K KOTOPOMY
acMMNTOTUYECKU CTPEMMUTCA JaBleHWe B M3MepUTENLHON KamMepe Npy 3akpeITOM HaTekaTene.

MpumeyvyaHun

1 MNpeneneHoe ocTaTo4HOE AaBMNeHWe Beeraa Huxe, Yem 6asosoe JaeneHue p,.

2 3710 Havbonee HU3Koe JaBneHWe, CO3AaBaeM0oe HacOoCoM.

3 PekomeHgyeTca He ykaabiBaTb 3HAYEHWe NMpedernsHOro OCTATOYHOrO AABMNEHWA B MHCTPYKLIMU MpOW3BOAWTENS.
B HacToswem ctaHgapTe He NMpuBedEeH METOA ONnpefeneHws NpegenbHOro OcTatovHoro gaeneHua. OgHako ecnu npo-
V3BOAMTENDb YCTaHABNUBAET NPedenbHOE OCTATOYHOE AaBMeHWEe, TO CreayeT ykasaTb YCNOBUSA U BPEMEHHOW Ananas3oH
N3MEpPEHUS.

3.5 basoBoe gaBneHue Typﬁomon?xynﬂpuoro Hacoca p,, (base pressure turbomolecular pump p,4):
[asneHne, nony4yeHHoe B M3MepuUTENLHOW Kamepe Yepes 48 4 nocne npoueaypbl obesraxknsaHms.

MpumevyaHmne — Ycrnoeusa paboTel BaKyyMHOro Hacoca W UcnblTatensHon cuctemel 6e3 ucnonb3osaHus Npob-
Horo rasa (5.6).

2
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3.6 adhpexTuBHARA cTeneHb cxatua K g, (effective compression ratio K_g): OTHOLWIEHME BbINYCKHOTO
AaBreHns Py K BMYCKHOMY AasneHuio py TYpbomMonekynapHoro BakyyMHOro Hacoca

Kop =22,
off = )
3.7 cteneHb cxaTtua K, (compression ratio K): CteneHb cxatus 6e3 rasoBoi Harpysku, rae Py, —

6a3oBoe AaBneHne opBakyyMHOro Hacoca, a Po, — GaszoBoe gasneHve TypBoMOnekynapHOro BakyyMHOMo
Hacoca npu HyrNeso NPOM3BOOUTENBHOCTU
_P3~ Py,

K
° p1—ps, (3)

4 O6o3HaueHun

B HacToawem CTaHOapTe NpuMeHeHbl cnegyruwue obo3HaveHus:

P, — 6asoBoe gaeneHve TypboOMONEKYNsipHOro Hacoca, [a unv mbap;

Pb, — 0basoBoe gaBneHve popBaKkyyMHOro Hacoca, lNa unu mbap;

P, — BMyCKHOe AaenexHue, MNa unu mbap;

P3 — BbINyCKHOe faeneHve B hopBakyyMHOW Maructpanu, MNa unu mbap;

P — Haubonbluee BbiNnyckHoe gaenexue, Ma unm moéap;

Q — MpOW3BOAMUTENBLHOCTL BaKyyMHOro Hacoca, la - n/c, unu mbap - n/c, unu MM pT.CT. - n/c,
WK1 sccm;

Qnax — MakcumarnbHas Npou3BOAUTENbHOCTL, Ma - n/c, unu mbap - n/c, unu MM pr.CT. - n/c, unu
sccm;

qyy — ObicTpota gencteua npu K g = 1, n/c;

qyg — OBbicTpoTa geicTBMA hopBakyymMHOro Hacoca, n/c;

Qyx — MakcuMmanbHO oxuaaemas bbicTpoTa AencTBus, Nn/c.

5 MeTtoabl UCNbITAaHUN

5.1 MpobGHbINA ras

Bce namepeHus, ykazaHHble B 3TOM pasgene, cnefyeT NpoBOAUTL C MCNONb30BaHUEM NpoBHoro rasa
yucTtoToi He MeHee 99,9 % (no macce). MpoBHbIN ras, TakoW Kak a3oT, BOAOPOA, renuii U aproH.

5.2 OnpepeneHune GLICTPOTLI AEUCTBUA (CKOPOCTU OTKA4KK)

5.2.1 O6wuKe nonoxeHnn

MeTtogbl n3amepeHnst BbICTPOThI AelcTBKUA Ans TypboMoneKynspHOro BakyyMHOro Hacoca npuBefeHb! B
FOCT 32974.1—2023 (5.1 n 5.2). MNpw oTCYTCTBUM APYTUX OMUCAHUA UMW 3KCMEPUMEHTamNbHBIX CXeM crieqyeT
MCMNoNb30BaTb ONUCaHWUA, NpuBedeHHble B TOCT 32974.1.

5.2.2 UamepeHne napameTpoB hopBaKyyMHOro Hacoca

A hekTnBHan GbicTpoTa AeNCTBMSA g\, TYPOOMONEKYNAPHOro BaKyyMHOTO Hacoca 3aBrUCuT OT BbICTPOThI
ABWCTBUA G\, NPV HYNIEBOM Nepenane AaBneHus Py = Pa, CTENEHN CKaThs Ky NpW HYyNeBon Npon3BoOAMTENb-
HocTh (Q = 0) 1 BbICTPOTLI A4eACTBNA (POPBAKYYMHOIO Hacoca qg, €e BbIYUCISAIT No dopmMyne

Ko-qvmva]

qV=qV0[ K0—1 (4)

cnefoBaTensHo,
9vo

7 .
1—K7+QV0I(K0 “Qvg)
0

qy =

MpumeyaHune — CMm. npunoxeHue A, BbiBog hopmyn (4) u (5).
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Mpwn HeBonblmnx 3HadeHnnx K, (Hanpumep, ansa sogopoaa K, = 1000) Ha GeicTpoTy AeicTena Typbo-
MOMEKYNSPHOro BakyyMHOroO Hacoca BIMAET NMPOM3BOAMTENBHOCTE (DOPBaKYyyMHOro Hacoca. 310 BRUsiHME
MOXHO CUYMTaTb HeBomMbLKUM, ecn HopBaKyyMHbIA HACOC MCNONb3oBaH ¢ BbICTPOTON AEWCTBMA Gy ANS
BCEro AManasoHa AaBnNeHUn, KOTOPYH BbIYMCNAKT N0 YCMNOBUIO

9vX < 0,05.K, vnu [M)
105Ky Qyg > 20- :
v Ky (6)

rae g — OXugaemas MakcuMmanbHas 6bICTpoTa AeincTensa TypboMOoNeKkynsapHOro BakyyMHOro Hacoca, n/c.
C y4eTtom ycnosus (6) Heobxogumo BbiGpaTh noaxoasLMi hopBaKkyyMHbIA HACOC ANs rasa ¢ yKkasaH-
HbIM 3HaYeHneM K, UCX0aa M3 xapakTepucTuk TypbomoneKkynapHOro BakyyMHOro Hacoca.
Cnenyet ybeouTbcsi B TOM, 4TO (hOPBAKYYMHbIN HACOC MO-MPEXHEMY MMEeT PacCUMTaHHYK CKOPOCTb

oTkauku B pabouyen Touke Q..

5.2.3 OnpegeneHue GLICTPOTLI AelCTBUA (CKOPOCTH OTKAa4YKU) METOAOM NMOCTOSIHHOTO NOTOKA

MeToq NoCTOSIHHOTO NOTOKa ABNAeTcs Havbornee UCMoNb3yeMbIM AN BaKyyMHbIX HACOCOB, MPUMeHsAeT-
cA ONnS BCeX AWanasoHOB AaBMneHusa M TUNopasMepoB HACcoCoB, rae onpeaeneHve BbiCTPOTbl AENCTBMA BO3-
MOHO C BbICOKOW TOYHOCTbIO.

MonHoe onpedeneHWe BbLICTPOTHI AEWCTBUSI METOOOM TMOCTOSIHHOrO MNOTOKa MNPUBEAEHO B
FOCT 32974.1—2023 (5.1).

5.2.4 OnpepgeneHue BLICTPOTLI AeUCTBUSA (CKOPOCTM OTKa4YKM) MeTO4OM OBYX MAaHOMETPOB

MeTon pekomeHZoBaH Ans HebonblUMX MOTOKOB rasa, roe He [onyckaeTcs NMpUMeHsTb MNoAXOAs-
Wwre pacxogomepsbl. MonHoe onpeneneHve BLICTPOTLI AEWCTBUS METOAOM ABYX MaHOMETPOB MpUBEdeHO B
FOCT 32974.1—2023 (5.2).

5.3 NamepeHme MakcUManbHOW NPOU3BOAUTENLHOCTHU

5.3.1 MeTtopg vamepeHun

Kak MuHuMyM y ABYX TuNnopasMepos hOpBaKyyMHbIX HACOCOB M3MEPAIOT NPOM3BOANTENBHOCTE Q B 3a-
BMCMMOCTH OT BbIMyCKHOIO AaBMeHus Py, Npu pabote Hacoca B yCnoBusX, yKkasaHHbix nponssoauTenem. Cne-
AyeT WUCMoNb30BaTk U3MepUTENbHYIO Kamepy, npusedeHHyw B fOCT 32974.1—2023 (pucyHok 1). JOmKHbI
ObITb MpedycMOTpeHbl COOTBETCTBYHOLME AATYMKM AN KOHTPOMNSA npefenbHbiX napametpoB (cM. 3.2, npu-
MedaHue 2). MNpu QOCTMKEHUN MaKCMMarbHOW NPOWM3BOAUTENBHOCTU Q. BCE KOHTPONMpPYEMble 3Ha4YeHus
AOIMKHBI CTabuNManpoBaTbCA 1 He NpeBblllaTb YCTaHOBNEHHOIo NpeaenbHoro 3Ha4eHns B Te4eHne He MeHee
4 4. Mpeano4tTuTensHo, 4Tobbl 0OANH 13 PopBaKyyMHbIX HAcoCcoB Bbln Npou3BoAuUTENbHEE APYroro NpUMEepPHO
B 5—10 paas.

3ToT MeToA NpedHasHadveH 4N NPOBepKW AaHHbIX, yKasaHHbIX NPOM3BOAUTENEM Hacoca, ABMSETCH He-
paspylialwLmnM 1 He UCMOoNb3yeTcs ANns onpefeneHns npeaenbLHoro 3HaveHnsa JasneHus.

5.3.2 NopAagok NnpoBeAeHUA UCNbITAaHUIA

MNMoacoegnHsIIOT HACOC K M3MepUTENbHOW Kamepe, KoTopas noaxoguT kak ans obecnedyeHus NocTosiH-
HOro MOTOKa rasa, Tak v AN U3MEepPeHWs BMyCKHOTo AasneHns p,. PopsakyymHas maructpans OomkHa ObiTe
obopyaoBaHa BakyyMMETPOM ANS M3MEPEHUA BbIMYCKHOrO AaBneHus py. MNocteneHHo yBenvunsaioT MoToK
rasa c BbICOKOBaKyyMHOW CTOpOHbI. [ToKazaHua AaT4MKOB Nepen 3anvcbio JOMKHbI cTabunuanposaTtbes. Ecnu
nokazaHusi XxoTs1 6bl OOHOTO M3 JaTYMKOB BLIXOAAT 3a Mpefenbl HeonpedeneHHOCTH M3MePEeHWUIA, TO HYXHO
3aKpbITb KnanaH Harmycka W NpusHaTb UCMbITAHWA HECOCTOABLLUUMUCA. [1pK MakcMManbHOW Npou3BognTenb-
HOCTU Q) UCMBITAHUA HEOBX0AMMO MPOBOAWTL B TEYEHWE He MeHee 4 4, MpuU ITOM BCE MoKasaHusa OOMKHbI
HaxoduTbCA B Npeaenax onyCcTUMbIX 3Ha4eHWUA, a OTKMOHeHMe TemMnepaTypbl Hacoca Mo BpeMeHWN He [OMKHO
npesbiwaTh 1 K/,

5.4 NamepeHue HanbonbLlero BbINYCKHOro AaBNeHUsA

OnwucaHve meToga M3amepeHUa HaubornbLUEero BeIMYCKHOMO AaBneHus nsnoxeHo B [OCT 32974.1—2023
(5.5), onpepenenne HanbonbLUETO BLIMYCKHOTO AABMNEHUst NpuBeaeHo B 3.1.

MamepeHne Hanbonbluero BbINYCKHOrO AaBrieHns onpenenstoT 6e3 yyeta achdeKTUBHON BbICTPOThI
aencteua TypboMoneKkynsapHOro BakyymMHOro Hacoca. 3TO 03HadaeT, YTO KnanaH Hanycka rasa ocTaeTcs
3akpbiTeiM. CriegoBatensHoO, 3HavYeHWe HaubonbLero BbIMYCKHOTO AABMeHWMs OOMyCTMMO TOMbKO ANSA uc-
NoNbL30BaHUA C «HyNeBon» NPOU3BOAUTENBHOCTLIO.
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Opyrve 3Ha4yeHus BbINYCKHOTO AaBNeHWs Ans APYTUX UCMOMb30BaHWiA C 3a4aHHbIMU ra30BbIMK Harpy3ka-
MK Yepe3 TypboMoneKkynapHbIA BaKyyMHbI Hacoc ByoyT orpaHuynBaTh ero pabory.

5.5 UamepeHue cTeneHu cxaTtua

MeTon W3MepeHWs CTeMeHW CXaTus W IKCNepumMeHTanbHasi YCTAHOBKA MNpUBEAEeHbl B
FOCT 32974.1—2023 (5.5).

[ns cHWXeHWs KonvyecTsa nboro Apyroro rasa Ha Belxoae TypOOMONEeKynspHOro BakyyMHOMo Hacoca
HacTOATENbHO PEKOMEHAYETCS MPUMEHSTL B Ka4ecTBe hopBaKyyMHOro Hacoca noboi TypboMonekynsipHbIi
Hacoc unu ANMMY3MOHHLIN HAacoc. 3TO CHUKaeT AABMEHWEe Ha BbIXOAE A0 Pj < 1072 Na (10'4 mbap). He pe-
KOMEHOYeTCS UCMONb30BaTh OXMNaX4aeMyio NOBYLLKY BBUOY UCKAXKEHWUS pe3ynsTaToB.

Ang Toro 4To6bl NONYYUTh CTENEHb CXXaTWs NPU HYNeBon CKOPOCTM NoToKa K Ans onpeaeneHHoro rasa,
napuuanbHoe AaBneHne 3Toro rada B BbiNMyCKHOM TPy60ONpoBoAe AOMKHO cocTaBnaTh He MeHee 90 % oT p,.

MpnmeyaHune — M3-3a HA3KOW CTENEHN CXKATUA ONA NETKUX rasoB MoXeT BbiTe TpyaHo agocTudb 90 %-Horo
napunansHoro AaBneHUs Ha BbiXoae, 0COBEHHO NPU UCMONB30BaHWMK CyXMX (hOpPBaKyyMHbIX HACOCOB.

Ha cteneHb cxatma MOTYT BJITUATb J0NYCTUMble OTKINOHEHMA NPOM3BOACTBA U TEMNEpPaTypa Hacoca npu
M3amMepeHnn. Ecnun npoBOOAT N3MEPEHWA NapunanbHOro gaeneHnA, nx HEOGXO)J,VIMO YKa3aTb. Ecnu gna onpe-
OeneHva pacH4eTHOro MmakcrMMymMa MCnonb3oBanach 3KCTpanonAauna, ato TakKe Crnefyer yka3aTb.

5.6 UamepeHne 6a3o0BOro gaBneHuA

WamepeHune GazoBoro faeneHus npueeneHo B FOCT 32974.1—2023 (5.4). 3To faBneHue He ABMNSETCS
npenenbHbIM aBleHueM.

5.7 UamepeHne Bubpaummn

5.7.1 ObwKe nonoxeHUnA

Bubpauuno TypboMONeKynsipHOro BakyyMHOro Hacoca M3MepsT B HanpaeleHun, pagvansHOM K OCK
Bana geuratens, B guanasoHe 4actoT oT 10 'y 40 NATMKPATHOro 3Ha4YeHWs HOMWHaNbLHOW YacTOThl BpalleHuns
Hacoca, paboTalLlero Npu cTaH4apTHbLIX ycrnoBuax 6e3 rasoBol Harpysku. PeructpupytoT oba 3HavyeHna —
BMBPOCKOPOCTb M BUOPOYCKOpPEHME.

5.7.2 UcnbiTaTtenbHoe oGopyaoBaHue

TypboMonekynspHbIA BaKyyMHBIA HACOC YCTaHABMMBAKOT B BEPTUKANbLHOM W/WMKM rOPU3OHTANbLHOM Mo-
NOXeHWW B COOTBETCTBUM C MHCTPYKLME NPOU3BOAUTENS Ha Pe3MHOBOM NUCTE TOMWKWHOW He MeHee 4 MM Ha
TBEpPOOM OCHOBaHuK 6e3 Bubpauuu, 4Tobbl obecneynTs 0TCOEOUHEHUE UCMBITYEMOTO Hacoca OT OCHOBRAHMA.
OcHoBaHue MOXeT BbiTb BETOHHLIM, B NATb pa3 NPeBbILLAW MM Maccy Hacoca, Ho He meHee 100 kr.

BHUMAHWE! CnegyeT npuHATbL Mepbl NPefocTOPOXHOCTU AnA obecnevyeHus G6e3onacHOCTH
nepcoHana Ha paGo4yem MecTe.

BubpaunoHHasa uamepuTensHasa ronoeka npubopa gomkHa ObiTk YCTAHOBNEHAa HA HAcoCe B MMOCKOCTU
noa NpsIMbIM YrNOM K OCWM poTopa. 3Ta NNOCKOCTb AOMKHA HAX0OUTLCA Ha paccTosHuu He Bonee 1/10
Hanbonbllero pasMepa Hacoca OT LeHTpa Macc Hacoca.

[Mpy nogroToBKe Hacoca C UCMbiTaTenbHbIM 060pYA0BaHMEM Macca Hacoca C 3arnylleHHbIM hnaHuem
He OOoMKHAa yBennyuMBartbes bonee 4em Ha 3 %. Bo Bpems npoBeaeHnsa UCNbITAHWIA K HACOCY He paspeluaeTrcs
NoacoeauHATL JOMNONHUTENBHbBIN FPYy3.

Hacoc noacoeunHaAlT K pOpBakyyMHOMY HAcoCY C MOMOLLLIO TMOKOro LWnaHra ANUHOW He MeHee 750 Mm
U corHyToro nog yrnom 6onee 90°.

5.7.3 Nopagok npoBefeHUs U3MEPEHUA

Mepen npoBegeHWEM N3MEPEHMS HAcoc OorkeH paboTaTb NpW CcTaHZapTHbLIX ycroBusx 6e3 rasoBon
Harpysku no kpanHein mepe 30 MuH. Bo Bpemsi npoBeaeHns M3MepPeHnin hopBaKkyyMHbIA HACOC AOMKEH ObITb
BbIKITHOYEH.

6 OT4yeT 00 UCNbLITAHUAX

OTuet 006 UCNBITAHWAX OOMKEH COAEPXaTb pesynsTaThl:
- onpegerneHuns beicTpoThbl genctema (3.3);
- U3MEpEeHUs:

- cTeneHn cxatus (3.7),

- MakcMManbHOW nNpov3sBoauTensHocTr (3.2),
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- HanbonbLUero BbiMyckHoro gaenenna (3.1),
- bazoBoro gaenexus (3.5),
- Bubpauum (5.7).
OT1ueT 06 ucnbiTaHWUAX JOMKEH CoAepXaTh creayoLLyo obLyo MHopMaL Mo 06 UCMBITAHHOM HaCcoCe:
- TUMN W apTUKYN/CepuitHblid HoMep TypBoMOoneKynsipHOro Hacoca;
- TUMN W apTUKYN/CepURHbIA HOMEpP NPUBOAHOIO YCTPOMCTBA;
- TUN W pasmep naHua, HoMUHanNbeHas YacToTa BpalleHus U MakcumarnbHas notpebnaemas MoLWHOCTb
TypbomonekynsipHoro Hacoca;
- TeMnepaTypa oKpyKarLlen cpelbl.

6.1 NamepeHMe BbLICTPOTHLI AeCcTBUA

HomxHel 6b1mb npusedeHs! cnedyuue 0aHHbIe:

- UCNosb3yeMblil METOA (MOCTOSAHHOTO NOTOKA UMW METo[, ABYX MaHOMETPOB):
- pacnonoxeHue OTBEPCTUIA B Cry4ae MeToaa AByX MaHOMETPOB,
- BEMWYMHA CTaAHZAPTHOW NPOBOAWMOCTW W hopMyna, NpYMeHEHHasl Ans BblYMCNEHUs B cly4vae
MeTo4a NOCTOSIHHOTO TOKa;

- pasmep U3MepuTenbHOM Kamephl;

- CKOPOCTb BpalleHus;

- UCMonb3yeMblil (HOPBaKYyMHbIA HACOC UMW BbINYCKHOE AABMEHWE;

- MPUMEHAEMbIA METOL, OXNaXAEHUS U AaHHbIE O METOAOE;

- U3MepsieMble TUMbI rasa;

- o6beM rasa Ans NpoayBKW, ecru OH UCMOMb30BAanNCH;

- AnarpaMma: BbicTpoTa AeACTBUA B 3aBUCUMOCTU OT BMYCKHOTO AaBMneHus.

6.2 NamepeHMe CTeneHU cxKaTusa

lpusodam cnedyroujue GaHHbIE:

- CKOPOCTb BpalleHuns;

- Ucrnonb3yemel (hopBaKyyMHbI HACOC;

- NpUMeHsAeMbIil MEeTo OXNaxAeHWs U JaHHble 0 MeToAe;

- u3amepsieMble TUMbl rasa;

- guarpamma: cTeneHb CXaTus B 3aBUCMMOCTW OT BbIMYCKHOIO AaBreHus.

6.3 NamepeHMe MaKCUManNbHOW NPOU3BOAUTENLHOCTU

lNpusodam cnedywue daHHbIe:

- CKOPOCTbL BpalleHus;

- Ucnonb3yeMblil POpBaKyyMHbIA HACOC (MacnsHbIA/6e3MacnsiHeIi) UK BbIMYCKHOE AaBMNEHWE;
- NPYMEHAEMbI METOA, OXNaKAEHUA M AAHHbIE O METOAE;

- U3mepsiemMble TUMbI rasa;

- KOMWMYeCTBO NPOAYBOYHOTO rasa, ecnu UCNonb3oBancs;

- MakcuManeHasa Npou3BoAUTENbHOCTb.

6.4 NamepeHne Hanbonbluero BbINYCKHOrO AaBleHUA

lpusodam cnedyroujue OaHHbIE:

- CKOPOCTb BpalleHus;

- UCMONb3yeMEIA MeTO OXNa)AeHUs U AaHHbIe O MEeToAE;
- U3MepsieMble TUMbI rasa;

- HanbornbLllee BbINYCKHOE AaBrneHue.

6.5 UamepeHue Ga3oBoro gaBneHus

lNpusodam cnedyroujue OaHHbIE:

- CKOPOCTb BpalleHus;

- MPUMEHSIEMbIA METOL, OXNaXAEeHUs U AaHHbIE 0 MeToAE;

- UCMOoNb3yeMblil (POpPBaKYYMHbIW HACOC MW BbIMYCKHOE AaBeHwWe;
- 6ba3oBoE OaBneHve.
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6.6 NamepeHune BuGpauum

lMpusodsm cnedyoujue GaHHbIE:

- CKOPOCTb BPALLEHMS;

- AOKyMeHTauuMa UcnbiTatensHoro o6opyaoBaHus;

- HanpasneHve naMepeHus subpauuuy;

- NONOXeHVe naMepeHnsa subpaunu;

- AvarpamMmma: AaHHble o Bubpauun B 3aBUCMMOCTU OT AManascHa 4acToT.

7 TpeboeaHusi 6ezonacHocmu
lpu nposedeHuu usmepeHull Heobxodumo cobnwdame NPedbABNAEMbIEe K 8aKyyMHbIM HacocaM mpe-
6osaHus 6esonacHocmu [2] .

lMpumeyaHue — lNpusedeHHoe 8biwe dononHUMensHoe mpebogaHue HanpaseneHo Ha obecnevyeHue besonac-
HOCMU NpuU MpaHCcmopmuUpo8aHUU, XpaHeHUuU, yCmaHo8Ke, aKcrnyamauuu U MexHU4YeckomM obCcryKusaHuUU Hacocos.

" B Poccuiickoit Penepaumn geticteyet MOCT P 52615—2006 «KoMnpeccopbl M BaKyyMHbIE Hacock!l. TpeGoBaHus
BesonacHocTu. HacTb 2. BakyyMHble Hacochl».

7
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MpunoxeHune A
(pexomeHgyemoe)

BeiBegeHue popmyn (4) u (5)

Mexay cteneHsammn cxatnsa K g K, 1 BbICTPOTOR OEACTBMA g, (CKOPOCTBIO OTKAYKM) TEOPETUHECKM MaKCUMATTBHBIM
3Ha4YEHWEM q\ NPEeAnonaraeTca NMHelHan 3aBUCMMOCTb, BblMMcnAeMas no dopmyne

Ky —KerrJ
qV = qVO [— ¥
Ko —1 (A-1)

BeICTpOTa OENCTBUA g\, OOCTUTAEeT CBOEro MakcUMyMma g, ecni addekTBHan cTeneHb cxatusa K gz AocTuraet
eanHuubl. C Opyroi CTOpOHBI, Npr MakcumansHon K i = K, BbicTpoTa OeicTBusA no onpeaeneHnio Byner pasHa Hynio.
ShekTrBHan cTeneHb cxaTtus K g = P3/pg MOXET BbITh 3anmMcaHa Kak OTHOLLEHWE BbiCTPOThl AeACTBUA hOpBaKyyMHOro
Hacoca 1 Typ6omOonekynspHOro BakyyMHOro Hacoca no popmyne

9
Ko = ave |A2)

BricTpoTy AeicTeumA g, /C, BEIMUCIAIT No hopmMyne

Ko—-ay/a
v =qvo[ 0 P v—1 VB],
0 (A.3)
a Takke no cpopmyne
g Ko
V —
Ko +(qvo / qye) -1 (A4)
unu, ymMeHbLUas Ha K, no opmyne
9vo
=" : A5
1= tavo/ (Ko qus) A
V]
8
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MpunoxeHne OA
(cnpaBo4Hoe)

CBegeHMA 0 COOTBETCTBUM CCLINTOYHOrO MeXrocyngapcTBeHHOro ctaHgapTra

MeXOAyHapoaHOMY CTaHOapTy, UCNOoNb3OBaHHOMY B Ka4eCTBe CChINOoYHOro B NnpUMMeHeHHOM
MeXOgyHapoaHOM CTaHpapTe

Tabnwuua OA.1

O603Ha4YeHe CChINOYHOro CreneHb OBo3Ha4yeHne ¥ HAUMEHOBaHUE CChINOYHOIO MEXAYHAPOAHOI
MEeXrocyaapCTBEHHOIO CTaHaapTa COOTBETCTBUS cTaHgapTa
[OCT 32974.1—2023 MQOD ISO 21360-1:2020 «BakyymHasa TexHonorns. CtaHgapTHele mMe-
(ISO 21360-1:2020) TOObl UBMEPEHUA XapakTEpPUCTMK BaKyyMHbIX HacocoB. HacTb 1.
ObLKe NonoxeHus»

MpumevyaHune — B HacToswel Tabnuue ncnonb3oBaHo crieaykolee ycrnosHoe 0603Ha4yeHne cTeneHn cooT-
BETCTBUS cTaHgapra:
- MOD — mognduumpoBaHHbIi cTaHgapT.
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FOCT 32974.4—2023

Bubnuorpadun

[11 1SO 3529-2 Vacuum technology — Vocabulary — Part 2: Vacuum pumps and related terms (BakyymHas
TexHonorusi. Crnioeaps. YacTe 2. BakyyMHbie HAcOChl 1 OTHOCALLAACH K HAM TEPMUHOMOMNS )

[2] EN 1012-2:1996  Compressors and vacuum pumps — Safety precautions — Part 2: Vacuum pumps (Komnpec-
Ccopbl U 8aKyyMHble Hacockl. TpeboeaHus besonacHocmu. Yacme 2. BaKyyMHbIe Hacochl)
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FOCT 32974.4—2023

YOK 621:006:354 MKC 23.160 MOD

Knwoueekle crnoea: TyDSOMOHEKyﬂﬂprIﬁ BaKyyMHbII?I HacocC,; 6bICTp0Ta nencTeus; BM6paLI,VIF|; ncnbiTaHne;
aaBneHue; npon3BoaNTENBHOCTL, CXaTue
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